Unless otherwise stated, all materials were guaranteed reagent grade. Poly(N-vinyl pyrrolidone) [PNVP; nominal molecular weight = 360,000] and ammonium persulfate (> 95.0%: APS) were obtained from Wako Chemicals. Styrene and aluminium oxide (activated, basic, Brockmann 1, standard grade, ~150 mesh, 58 Å) were obtained from Sigma-Aldrich and were used without further purification. Pyrrole (98%) and aniline (99%) were also obtained by Sigma-Aldrich and purified by passing through a column of the activated basic alumina prior to storage at -15 °C before use. Deionized water (< 0.06 μS cm -1 ) was prepared using a deionized water producing apparatus (Advantec MFS RFD240NA: GA25A-0715) and used for synthesis and purification of the PS latex particles and conducting polymer-coated PS particles.
Preparation of PS Seed Latex via Surfactant-free Emulsion Polymerization
Charge-stabilized anionic PS particles were prepared by the surfactant-free emulsion polymerization of styrene at 70 °C using APS initiator. Styrene (5.00 g) was added to water (45 mL) in a round-bottomed 100 mL flask fitted with a magnetic stir bar.
Aqueous solution of APS (0.05 g APS dissolved in 5.00 g water) was added to the reaction vessel, followed by degassing with a nitrogen purge. Polymerization commenced after the heating of this reaction mixture to 70 °C. The reaction proceeded for 10 h with continuous stirring at 920 rpm under a nitrogen atmosphere. This latex was used for conducting polymer coating without purification.
Characterization of PS seed latex and Conducting Polymer-coated PS latexes
The chemical oxidative seeded polymerization was allowed to proceed for 24 hours.
The conducting polymer-coated PS latex particles were subsequently purified by repeated centrifugation-redispersion cycles (successive supernatants were replaced with de-ionized water). For the PS extraction, the composite particles were dispersed in THF for 24 hours and were centrifugally washed five times with pure THF.
Optical microscopy A drop of the diluted latex was placed on a microscope slide and observed using an optical microscope (Shimadzu Motic BA200) fitted with a digital system (Shimadzu
Moticam 2000).

Particle size analysis
The sizes and size distributions of the latex particles were determined using a particle ). Taking the N% due to PNVP on the PS seed particles into account, PPy (PANI) loading on the particles was calculated.
Conductivity measurements
The electrical conductivity of the dried samples was determined for pressed pellets (13 mm diameter, prepared at 300 kg cm -2 for 16 min) at room temperature using the conventional four-point-probe technique with a resistivity meter (Loresta-GP MCP-T610, Mitsubishi Chemical Co.).
Thermogravimetric analysis
Thermogravimetric analysis (TGA) was conducted using a TGA instrument
